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A previous survey developed and validated in judo by Artioli, 131 Scagliusi, Kashiwagura, Franchini, Gualano, Junior 18 was 132 modified and provided to the participants in a manner similar to 133 previous studies investigating weight loss in multiple combat 134 sports. [8] [9] [10] The survey was modified by replacing the references 135 to judo with generalised language referring to combat sports 136 overall and the levels of competition were changed to reflect the 137 different types of combat sports. Questions referring to weight 138 loss directly before a weigh-in and weight regained before a Table 1 ). The survey was conducted 143 using online questionnaire software (Qualtrics, Qualtrics, USA). 144 Data analysis 145 Descriptive statistics (i.e. mean, SD and frequency) were used to 146 display athlete responses to questions. Based on the sample size, 147 data was not assessed for normality prior to analysis. This 148 decision was based on previous research analysing the 149 robustness of analysis of variance (ANOVA) when non-150 normally distributed data is used, indicating that provided the 151 sample is greater than 25, 19 even in regards to the use of Likert 152 scales 20 assessment for normality is not required. One-way 153 independent ANOVA testing was used to examine differences in 154 weight loss and weight loss methods between combat sports 155 prior to competition. The decision to use parametric testing on 156 Likert-type measurements was based on previous research [20] [21] [22] 
RESULTS

168
Stature differed significantly (P<0.001) between sports and a 169 greater percentage of females competed in TKD than in other 170 combat sports (Table 1 ). There were significant (P<0.001) 171 differences in the average age of athletes between sports with 172 boxing, judo, MMA and MT/K being of similar ages. However, 173 wrestlers were significantly younger than boxing (P=0.041), 174 judo (P<0.001), MMA (P<0.001) and MT/K athletes (P<0.001), 175 whilst TKD was significantly younger than judo (P=0.012). The 176 BJJ athletes were significantly older than wrestlers (P<0.001) 177 TKD (P<0.001) and boxers (P=0.008) ( The frequency of competition at regional/state and amateur level 187 was similar between combat sports ( P=0.002, P=0.012 and P=0.001, respectively) ( Table 3) . greater amount compared with BJJ (P<0.001) ( Table 3 ). In most 239 combat sports, it was reported that the majority of weight lost in 240 the 24 h before weigh-in was recovered prior to competition and 241 the majority of weight lost was typically regained 7 days 242 following weigh-in ( The present study sought to investigate the strategies used for tasks, 6, 12, 17 or at least no increase in competitive success. 24, 25 We 315 also provide further evidence that weight loss practices in MMA 316 may be more extreme than other combat sports 6 with MMA 317 reporting significantly greater weight loss than other combat 318 sports within two weeks and 24 h of weighing-in (Table 3 ). The percentage of TKD athletes also reported competing at the 330 professional level and the magnitude of weight loss in TKD was 331 similar to other combat sports assessed ( Table 2 and 3) .
332
Interestingly, most athletes reported that the weight lost within 333 24 h of competition was typically regained prior to competition.
334
These findings conflict with previous research indicating that 335 even when provided with 24 h of ad libitum fluid/food intake 336 athletes may not be adequately rehydrating. 2, 12 Clearly, further 337 research is needed to assess the recovery strategies and their 338 efficacy in combat sports following weigh-ins.
339
In the present study, a wide range of weight loss techniques were spitting was higher in wrestling alone ( Table 5 ). The high 348 prevalence of skipping meals and spitting in wrestling could be 349 due to the increased frequency of competitions (Table 1) . Indeed, Manipulating body mass to be within a prescribed limit is 427 commonplace in most combat sports, ranging from striking to 428 grapping or mixed style sports. Athletes will commonly use 429 several strategies that serve as a risk to their personal wellbeing 
